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DETAILED ACTION 

Continued Examination 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
fortli in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 13 June 
2006 has been entered. 

Specification 

2. The title of the invention Is not descriptive. A new title is required that is clearly 
indicative of the Invention to which the claims are directed. 

Response to Arguments 

3. Applicant's arguments filed 13 June 2006 have been fully considered but they are 
not persuasive. 

The applicant argues [p. 8] that none of the cited references teach a number of 
the light sensing portions being smaller than a number of the pixel portions in a unit 
area (as recited in claim 1 now, and previously in claim 9). This is not persuasive. 
Hac/c does teach this, saying "in certain circumstances it may be desirable to locate 
sensing apparatus not in every cell but in, say, every other cell" [col. 1 1 , lines 53-55], as 
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noted in the previous office action. Also, when "blue-filtering" or "red-filtering", the 
sensing portions are in (at most) only a third of the pixels, as noted in the previous office 
action. 

The applicant argues [p. 8] that none of the cited references teach the light 
sensing portions each having a size smaller than a size of the respective pixel portions 
(as recited in claim 1 now, and previously in claim 10). The applicant notes that the 
figures in the references Shannon and Hack cannot be taken as being drawn to scale (a 
point made previously by the examiner), and notes that there is no explicit statement in 
Hack that the light sensing portions are smaller than the respective pixel portions. This 
argument is not persuasive, for reasons which depend on the claim interpretation. As 
discussed previously. Wu discloses the light sensing portions being a fraction of the 
pixel size, and it would have been obvious to one of ordinary skill in the art at the time of 
the invention to have it so in Hack. The examiner notes that there appears to be a claim 
interpretation problem related to this argument, so this discussion Is continued below 
under 35 USC 112. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his Invention. 

5. Claims 1-7, 1 1, 17, and 18 are rejected under 35 U.S.C. 1 12. second paragraph, 
as being indefinite for failing to particulariy point out and distinctly claim the subject 
matter which applicant regards as the invention. 
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Claim 1 recites tlie term "pixel portions" and there does not appear to be an 
explicit definition of the term. The examiner, up to this point, has assumed that the term 
was synonymous with "pixel region", and meant an area defined by neighboring gate 
and data lines. Thus, the display region is divided into a plurality of pixel portions, and 
(except for the edges of the screen) there is no area (except perhaps that covered by a 
black matrix) which does not correspond to a "pixel portion". Thus, since the light 
sensing portions correspond to Individual pixels, they must have a size equal to or 
smaller than the respective pixel portions, and "equal to" would be difficult to arrange. 

However, the examiner notes that it is possible that the applicant means the term 
"pixel portion" to refer only to that area of each pixel region in which a display is created; 
for instance, the region covered by a pixel electrode. Thus, for LCDs with the standard 
rectangular-shaped pixel electrode, the last limitation in claim 1 would be equivalent to 
"the light sensing portions each have a size smaller than a size of the respective pixel 
electrodes". Using this interpretation, the applicant's arguments about the Hack and 
Shannon references being silent, and the figures not being drawn to scale, are 
reasonable; the examiner has not previously made a case for the light sensing portions 
being smaller than the respective pixel electrodes. (The examiner does so below.) 

Clarification as to the intended meaning of the temi is required. For examining 
purposes, it is assumed that the latter meaning is intended. 

Claims 2-7, 1 1 , 17, and 18 depend on claim 1 . 
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Claim Rejections • 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which fonms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-3, 7, 1 1 , and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hack et ai, U.S. Patent No. 5,204,661 in view of Shimada et ai, U.S. 
Patent No. 5,910,829, and further in view of Street et ai, U.S. Patent No. 5,920,401 . 

Hack discloses [see Fig. 2, for instance] a display device for displaying Images in 
response to image and control signals, comprising, a display surface [inherent] through 
which input light [col. 1 1 , lines 20-44] is applied from an external object ["light pens", for 
Instance]; a color filter having color pixels that are arranged to form a planar surface 
substantially parallel with the display surface and a substrate [inherent] including a 
plurality of pixel portions, a least one light sensing portion [12] disposed to face 
corresponding one of the color pixels, the at least one light sensing portion sensing light 
provided through the color pixel [col. 11, lines 20-44], the at least one light sensing 
portion Including multiple light sensing portions each of which is disposed at an area 
having a selected number of the pixel portions [for instance, 1 or 2 pixel portions, see 
col. 1 1 , lines 53-55J, wherein the number of light sensing portions can be smaller than a 
number of pixel portions in a unit area [when they are arranged "in, say, every other 
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cell", see col. 11, lines 53-55. then a unit area of 2 pixel portions contains 1 light sensing 
portion and 2 pixel portions]. 

Hack does not disclose the color pixels including red, green, and blue color 
pixels. Shimada discloses [see Figs. 16-19] an analogous device in which the color 
filter has red, green, and blue pixels. It would have been obvious to one of ordinary skill 
in the art at the time of the invention to use the color filter of Shimada in the device of 
Hack, motivated by the well-known use of these three types of color pixels to create full- 
color images and Shimada's teaching that its color filter substrate conveniently provides 
light blocking [see abstract]. 

Hack does not explicitly state that the at least one light sensing portion 
corresponds to a red color pixel. Hack teaches that 

"by placing a color filter over individual sensors... it would be possible to 
selectively sense light of particular wavelengths. By blue filtering a pixel, for 
instance, the pixel will become relatively insensitive to red light Input. This may 
be valuable in digitizing color images, distinguishing between different "color" 
light pens in a multi pen system, or other application where color differentiation is 
important." [col. 11, lines 20-44] 

Thus, Hack explicitly states the example of a blue color pixel corresponding to the at 
least one light sensing portion. However, in its use of "for instance", in referring to 
"different 'color" light pens", and insofar as there are only three primary colors red, 
green, and blue, this passage also clearly gives explicit fruition to red filtering a pixel. At 
the very least, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to red filter a pixel, based on Hack's teaching that it would be valuable in 
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digitizing color images, In using a multi-pen system, etc. The examiner notes that when 
red-filtering, the light sensing portion is only at 1 in 3 pixel portions, so the number of 
light sensing portions Is smaller than a number of the pixel portions In a unit area. 

Hack also does not disclose wherein further, the light sensing portions each have 
a size smaller than a size of the respective pixel portions. As discussed above, the 
examiner now interprets this to mean, In the context of Hack, that the light sensing 
portion is smaller than the respective pixel electrode, rather than smaller than the 
respective pixel area [which would be met as discussed in the previous office action]. 
Hack appears to be silent on the relative sizes of the light sensors and the pixel 
electrodes. Sfreef discloses an analogous device, combining an LCD and an Image 
sensor [see Fig. 5, for Instance, col. 7, lines 1-37], and teaches the benefit using high 
sensitivity sensors, so that "a sensor size of no more than 10x10 microns Is needed, 
and the sensor array can be a small fraction of the pixel size" [col. 7, lines 29-37]. This 
clearly benefits the display In that having a large pixel size and small sensor size 
Improves the aperture ratio of the display device. Street further states that the "high 
sensitivity simplifies the readout electronics" [col. 7, line 37]. Thus, it would have been 
obvious to one of ordinary skill in the art at the time of the Invention to have the light 
sensing portions be highly sensitive and smaller than the pixel portion size as in Street, 
motivated by the desire for high aperture ratio and by Street's teaching that this 
Improves the readout electronics. 

Claim 1 is therefore unpatentable. 
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Regarding claim 2, Hac/c discloses a liquid crystal layer over the substrate [col. 5, 
lines 50-51] and a color filter [col. 1 1 , line 25], but does not specifically disclose that the 
liquid crystal is between the color filter and the substrate [that is, the color filter and the 
substrate could both be on the same side of the liquid crystal rather than as recited]. 
Shimada discloses [see Fig. 1 , for instance] an analogous LCD with the substrate 
having the TFT circuitry and the color filter substrate on opposite sides of the liquid 
crystal. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to do so in the device of Hack, motivated by the manufacturing advantage of 
being able to produce the substrate with the circuitry and a separate substrate with the 
color filters, as is conventionally done in the art, thus allowing use of existing facilities 
and processes. Claim 2 is therefore unpatentable. 

When red-filtering a pixel, red light is provided to the at least one light sensing 
portion only through the red color pixel, so claim 3 is also unpatentable. The plurality of 
pixel portions are arranged in a matrix fonn to display images in accordance with the 
image [Ds] and control [An] signals, so claim 7 is also unpatentable. There is a gate 
line [An], a data line [Ds], a first switching member [40] having a conduction path 
between the data line and a pixel electrode [the electrode on the TFT side of 42], the 
first switching member being controlled by the gate signal, so claim 1 1 is also 
unpatentable. Each of the color pixels in Shimada has a stripe shape extended in a 
predetermined direction between opposite ends of the color filter, so claim 18 is also 
unpatentable. 
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8. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hack, 
Shimada, and Street as applied above, and further in view of Matsumoto et ai, U.S. 
Patent No. 4,097,128. 

Hack and Shimada do not explicitly disclose that the red light has a wavelength 
range from about 600nm to about 700nm. Matsumoto discloses [col. 20, lines 1-2] that 
this wavelength range produces a distinct red light. It would have been obvious to one 
of ordinary skill in the art at the time of the invention to use this range of wavelengths, 
motivated by the desire to produce a distinct red light. Claim 4 is therefore 
unpatentable. 

9. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hack. 
Shimada, and Street as applied above, and further in view of Cook, US 2002/0021291 . 

Hack in view of Shimada does not explicitly disclose having the external light be 
white (a functional limitation as this does not affect the structure of the display device). 
Cook discloses a stylus (light pen) for such an LCD, and discloses that the LED 
generating the light for this stylus may be white [paragraphs 0028-0030]. It would have 
been obvious to one of ordinary skill in the art at the time of the invention to use white 
light, since some of the light would therefore be able to pass through red, green, and 
blue color filters and reach the respective light sensing portions. Claim 5 is therefore 
unpatentable. 

10. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hack. 
Shimada. and Street as applied above, and further in view of Matsumoto et ai. U.S. 
Patent No. 4,097.128. 
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Hack discloses that tlie input light from the external object can be red (for 
instance, when red filtering in a multi-pen system, as discussed above), but does not 
explicitly disclose that the red light has a wavelength range from about 600nm to about 
700nm. Matsumoto discloses [col. 20, lines 1-2] that this wavelength range produces a 
distinct red light. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to use this range of wavelengths, motivated by the desire to 
produce a distinct red light. Claim 6 is therefore unpatentable. 
1 1 . Claim 1 7 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Hack, 
Shimada, and Street as applied above, and further in view of Huang et ai, U.S. Patent 
No. 6.099,185. 

Hack discloses [col. 1 1 , lines 31-32] having the external object be a light pen, but 
does not explicitly disclose it having a light emitting diode [LED] to generate the input 
light. Huang discloses a color light pen such as that referred to by Hack, In which the 
light is generated by LED [see abstract]. It would have been obvious to one of ordinary 
skill in the art at the time of the invention to do so in the device of Hack, motivated by 
the ability of such LED chips to generate the appropriately-colored lights in a small, 
light-weight pen-holder to facilitate the convenient usage of the light pen. Claim 17 is 
therefore unpatentable. 
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Election/Restrictions 

12. Claims 12-16 are witlidrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected Invention, there being no allowable generic or 
linking claim. Election was made without traverse In the reply filed on 1 1 August 2005. 

Conclusion 

Any Inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew Schechter whose telephone number Is (571) 
272-2302. The examiner can nomnally be reached on Monday - Friday, 9:00 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dave Nelms can be reached at (571) 272-1787. The fax phone number for 
the organization where this application or proceeding is assigned Is 571-273-8300. 

Infomriation regarding the status of an application may be obtained from the 
Patent Application Infonnation Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status Information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Andrew Schechter 
Primary Examiner 
Technology Center 2800 
28 September 2006 



